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[Claim 1] A multiple simultaneous display system, characterized 
by comprising: means for receiving signals for a display different 
from a digital display with a smaller scan size than a scan size 
of the digital display, the signals including a pixel data signal 
and a raster scan timing signal for generating on the digital display 
an image rendering period , a horizontal blanking period and a vertical 
blanking period, and possibly an unaddressed horizontal region and 
vertical region; a line clock system for generating a normal line 
clock pulse for the digital display in the image rendering period, 
and generating a high-speed line clock pulse for the digital display 
in the vertical blanking period to address the normally unaddressed 
vertical region; and a pixel clock system for generating a normal 
pixel clock pulse for the digital display in the image rendering 
period, and generating a high-speed pixel clock pulse for the digital 
display in the horizontal blanking period and the vertical blanking 
period to address the normally unaddressed horizontal region and 
vertical region. 

[Claim 2] A graphics controller characterized by comprising the 
multiple simultaneous system according to claim 1. 
[Claim 3] The multiple simultaneous display system according to 
claim 1 , characterized in that the digital display comprises a liquid 
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crystal display. 

[Claim 4] The multiple simultaneous display system according to 
claim 1, characterized in that the different display comprises a 
cathode ray tube . 

[Claim 10] A multiple simultaneous display system, characterized 
by comprising: means for receiving signals for a display different 
from a digital display with a smaller scan size than a scan size 
of the digital display, the signals including a raster scan timing 
signal for generating an image rendering period, a horizontal 
blanking period and a vertical blanking period, and possibly an 
unaddressed horizontal region and vertical region; a line clock 
system for generating a normal line clock pulse for the digital 
display in the image rendering period, and generating a high-speed 
line clock pulse for the digital display in the vertical blanking 
period to address the normally unaddressed vertical region; and 
a pixel clock system for generating a normal pixel clock pulse for 
the digital display in the image rendering period, and generating 
a high-speed pixel clock pulse for the digital display in the 
horizontal blanking period and the vertical blanking period to 
address the normally unaddressed horizontal region and vertical 
region . 

[Claim 11] A graphics controller characterized by comprising the 
multiple simultaneous display system according to claim 11. 




[Claim 12] The multiple simultaneous display system according to 
claim 10 , characterized in that the digital display comprises a 
liquid crystal display. 

[Claim 13] The multiple simultaneous display system according to 
claim 10, characterized in that the different display comprises 
a cathode ray tube. 

[Claim 19] A display control method, characterized by comprising 
the steps of: receiving a raster scan timing signal for a display 
different from a digital display with a smaller scan size than a 
scan size of the digital display; applying to the digital display 
a frame pulse for giving a command to the digital display to start 
image rendering, thereby generating an image rendering period, a 
horizontal blanking period and a vertical blanking period, and 
possibly an unaddressed horizontal region and vertical region ; using 
a line clock system to apply to the digital display a normal line 
clock pulse in the image rendering period, and a high-speed line 
clock pulse in the vertical blanking period to address the normally 
unaddressed vertical region; and using a pixel clock system to apply 
to the digital display the normal pixel clock pulse in the image 
rendering period , and a high-speed clock pulse to address the normally 
unaddressed horizontal region and vertical region in the horizontal 
blanking period and the vertical blanking period. 
[Claim 20] The display control method according to claim 19, 



3 



characterized in that the digital display comprises a liquid crystal 
display . 

[Claim 21] The display control method according to claim 19, 
characterized in that the different display comprises a cathode 
ray tube . 

[Problem to be solved by the Invention] A certain variety of 
general graphics controllers can perform control for simultaneously 
displaying a single image on two different monitors. For example, 
when displaying the single image on a cathode ray tube (CRT) or 
television (TV) display, the image can be displayed simultaneously 
on a liquid crystal display (LCD) . Fig. 1 is a block diagram showing 
a multiple display system 100 of the prior art, in which an image 
is simultaneously displayed on an LCD 105 and a CRT or TV 110. In 
order to control image processing and other functions of the system 
100, a central processing unit (CPU) 125 based on a computer such 
as a Power Macintosh manufactured by Apple Computer , Inc. in Cupertino, 
CA or an IBM (R) PC manufactured by IBM in Armonk, NY is connected 
to a typical graphics controller 115 via a bus 130. In order to 
store and retrieve image data, the graphics controller 115 is 
connected to a video memory 120 via a bus 135, is connected to the 
CRT or TV 110 via a bus 140, and is connected to the LCD 105 via 
a bus 145. The graphics controller 115 sends a data signal, a line 
clock signal, a frame signal and a pixel clock signal over the bus 



140 and the bus 145 to operate the CRT or TV 110 and the LCD 105, 
respectively. Since bandwidth to the video memory 120 is limited, 
the graphics controller 115 simultaneously sends the same image 
information from the video memory 120 to the LCD 105 and the CRT 
or TV 110. 
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cooiu 7H i/7$n^t^^$:if^- ST^ ~>X 
s?x* 225**1 ^ a c t^€i*i;sm*^raBttis«x 

=2—<Dfflm-C &Z>* zsy h L/yX :? 205&tf2 2 5te7 H U 
X^n^l^^250S:^2 55 CO^n^nfC±< R^I^SE 

SX<*><h, -&ffj&7k¥>'7 h U:xX^ 205te, 

11^6 1 0241CX3 -£ tl, ^flJ<D 243ff OiM^^— 
7 F UX^n^^fT5 2 6^6 768 tCX=l-$n^. 
[0 0 12] ftoT, TK^&t/^it^^ >*>?mffl 
\Z, LCDfr^x-f )\s"T<< TsZfis-i ZUmisT'C *J9 

[0013] 

[l!Jli£8?fcT£fc#03M£] &m¥£Wte* CRT*HfiT 
X£nftu^il?g*2t£7 F UX-re/t^{c^iE^7 >^ 

> 47 pa k ^ w ->7it/T w x^k k#-t s&ii^'f > 
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to 

[00 14] ^D-y^/^vXrAli. il^CD^<>^ 

£^Si^<>;7n y >/i;ux£^ttSxsfctf>tc&^£n 
t/Mffiizmm^-t a v ^/^;ux^m^^^tcig$n 

[0 0 15] £<=>C. ^D7 + >^yXfA^. — fl£#J 

ytj > ffi m (c » * » B X ^ a v ^/VUXrttfcbrtflS^K 
[00 1 6 ] NiS^x Mff (DjzgZ&y"* is 9 tor << X ;7* 

u-r<h, ciix Dff (Drntik^-i x&mT zkwmi bito 

att5«*«Bi:^&-5itntf. ®*S*ay *AUUX 

30 n*. ^o^fcis^T, intttm&mm? & y z vfflffl 
? ay 9<Dwm> Ttc «ii«^7-f >^ d ^ (Dmmx 

[0017] 
[*4] 

(N - C) - T HF < (A - C) • T HC 

Tvf > N . T H ir 
(M - D) . T V f < (B - D) * Tvc 

40 

[0018] 

R^a^SiafCfi, ^af^^l/>f (LCD) \MU£<D 

y^^f-f XT/K iCit^T/h^ V^ttffi»« (CRT) 

[0 0 19] 0 5A^. (t!lC0^-Cti— tf£ffJ&=i > tf 3.-^ 
50 ^77^y^X3>hP-7 1 15CD — fi£tfJ ?i ^ P y ^ 



( 

II 

7Tl*&m$&?LZ>&M5ZWlZ<£Z>mmC' n y 0 ->Xf 
A 500 £?F-r:/a -y n y 2 is7T A5 

ooti, mmmm? a y ^sosa^ y-x >^\^x^mmm? 

Oyy-imZ* —f&WUmm?Uy?h\Qfrt>7'<>S20 
T'iM1£<DWm? n y ?m^&* "tLxmWu iSy ^540 

^<>53or^iPiJff ^-de, s^tts**^;^:/ u^ti- 

(MUX) 525 £-£tK frJSMl ^DE, TJ^yi/ 

(mux) sthummwm? a y ? tmfrmiswm 

? a «y ^7 ft ^fr<D^-ftifr*Wmtr a y ZthJim^itL 
X7< >535Trtgt\ 

C 0 0 2 0 ] 5^^7,^1/^ 235 (02) COU& £1^24 0 CO 
^ X * ft CD IS] P B 1I C . fflfflazsy#$AQ\Z^)\,^7*\/t7+y 

(MUX) 5 2 5 >tt IT- 1131^7 □ y ?5I0*>6> 

(MUX) 5 2 5 C:*f.Li§5iiI® □ *y 2 505 ^ £ i^^® 

uyzm^zmm? a y t7&iim^£isT7<< >sz 

5TigT J:5fft^2:£ti-r, iSSfc* □ -y ^ ->X^A 500<7>® 

as* n -y * tB -h m nw—mtf} u mm z n y z m*%\z{x*> 

co 021) iti^ii^^ d y ?m ^a, ^ocoii^prtg 
y 3 L 2\Q& j tti j eti ry^>^j co^— ?m (m^ 

^^cot k ir>«g«2 5o k ****** si 0 coil 

^^Itl^^ ^2I0fr^LT^7 D » y ^>y-r^>o 02CD0J 
^te2 70{§CD (^JD, ®3& 755 75>6®*I024 £-Tr) Jgl^ 

[ 0 0 2 2 ] (35Bte, *:gi%B^fCcfc^ =l > tf ^l-^ 
7 4 y 9 7U > V U — ^ <D 7 ^ > 9 U y 9 is TsT l±*7K 
t^D 7^IT'$5, ^< >^ d y ^yXf A550fi. 
fi5ii7-r>^D-y^555^6^<>565-Cfi5ji^<>^n 
>y ^ ft ^ £ > -j&ffjft-y -f >^7 □ y ^ 560^6 >570 
"Cii^C07< □ y 47{f#£. tLTlHSlD £59 
0^ 7 -f >580TfrJP{f#DE L ££ttS*5^;l/^:7"l/£ 

-fr (Mix) 575 £^tr. ftJ&Pfi ^DEt vju^y 

U^-tf (MUX) 5751*^7^ >£ □ y £{f ^ri>i§# 
CD^f>^n*y# 7^(01^ fn7>£ ^ O^o^ll 
^iH^tLT?^ >585 Ti£t\ 
[ 0 0 2 3 ] H2l£ D y $ vX^ASOOchfsJ^KC. X-f 

xyu< 235^®i^^^^7X^{b$nr USPS), «i$p 

D v^y £ 590teT;U:P;/U?1t (MUX) 575 «C^tb- 
®ft&7-f>47D'y£ 560rt> <E>iI#CD^< >£ d -y £ff 

590Ji^;U^y (MUX) WSlZttlslBimv't > 
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^□u/^555^«=>i^^7<>^n«y^m^$:7<>^n 
^<>£ay£^X^A550CD^<>£ny£{i^tb*j 
7 h \s V 7 9 22x>^<D-®itlbt&y >V Uy £ ff^KSX 
[ 0 0 2 4 ] iSj£^-f>£ a *y £{f ^Cctot, ^ttv 

^hu^T.^225 ^^^ x^u-r 235<off «n^n^7 

10 7k^m^2 55 {cM^-r^>^0 CD^< > H^</K 230 5rv7 

^yfrnmizmm^-i a y ? m^\*2S2<D 

0, >^m^2450tT487^e 768 S-C) 

[ 0 0 2 5 ] ms\z* mm? n y ? ^x^asoo (eis 

A) RTJC^Y >^7 a y ^7 ^Tsf- A 550 (IH5B) $:^ffiLT 
NTSC TV^e— K T1024iil^x 768?t <7> Hi & 7 1/ — A <P , ^ 

s^nTciT*^^^ ytTsZi > ha — ^ii5 (o^o. m 

20 ^^□y^7>'X^A500 t^<>^n-/^->X^A550 €: 
1*X 0 \titz *><D) te-f&WU 7 U — Aft ^££/5£f 
TV H0O®«Oi85$tt486fT ^^6, x-^ft^« — ^ 
(7D486fS(7)^-r$ 7 M^ ; &^L. <7>f^ (C ^ 7 > ^ ^^245 

>^7 U -y ^ ^>Xt- A 550ti. A o T < 5 4 8 6 CD * 
<h |sj^ L Ac-ilCD486CD— <t Lt7-f 

>585T7<>^ O y ^ft^Srjg-r^, LCD 105IC «76 8 

fTCO^lE^^^^^^^ay 7 >^> ^^r«1fc: 28 2co^ 

30 >/^;UXCOrBlCO^-f A^:^ n y ^7^PolT,c 

[ 0 0 2 6 ] ^?^CD486fTTfi. TV 1 1 OcO® ^ fi754 If ^ 
mfdfr*. ^-^(1^^ — ^075400^—^^^^:^ 

77>{ «;^^>hn- y \ \l\&mm 9 U y >7 i/ TsJ- l±l 
00$fflUTAoT< ^ 754(0^—^^^^^^ Lfc— H 
co 7 54 co— ^^J/^^X <h LT^-r>585T , H^^n-y^m 
^£b^€rffig-r^- LCDtt-fT»CI024OiB5R**r-ra^e 
^cspy^ >=^ >^r a 1!!{c 270co&ivi;ux£2&-ro —US 
40 6*)li^^7 D y ^cOB^r^^^f^TBc LWls* ^MMM 9 a 
•y ^7COB#r B 1$:^P B 1T a r <h^T^o ft o T . 270COil^$: 

rjs;^^ p -y ^>^r^>j <BK»T*israteTV<D*¥7 

7>^>yr B 1filJ^T, O^ 0 270(T lf ) ^156(T BC )T^ 
(tntf^6Al^. CCO^^tCg^< i^28 MHzCO-i^ 
6<3^NTSCCOTViS^^7 □ y $7 M— KfC^tLT. IfSIiK 
K«^348 MHz^±Tr e c^n^/kb^^. 
[ 0 0 2 7 ] 07^, 05AcOli^^ □ y ? ^7=rU <hIS5 
BCO^-f >£7 □ y 47 y^r^i&ffl^ TNTSC TV^E— H flO 
24tS^x 768fTCOLCD®^7 U- ACOS^C0282ff $r U > 
50 y'J>yt55^f5>^0T$»5. 5^- ? ft ^tefr487 
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— ? \ n y ? >xt- a soot ^ *r > z □ >y ^ -> 

co-en^ntc^ct LTio24CDf^iiii^i7 o^^/u^^i 

fiST*. «fc 0 ^#ft(;:(4, 487#@<0?tT(4, IS3R*n 

mm? y ^loco-en^nicy-y >^{i£* v 7^*? 

2 vXf A550(4iUi£^< >0 O *y ^7 555 £ffl l^TSi 0 O 

282fTco^n«entc^-r^^^/t^^^^^-r fto 

T, i^5i£^< >^7 P y f7<DmfflT, f (4. l 024CT)f^iiil^ 

fcttntffc oJO, Tr f ^ 1 024 (T Bf )T&ttn 

LCD 105<O5lO<^ 2 82ff C0^< >CD-en^n 
$r^±f^^7 >^{C-r^(Cti, 282ff£ rH5^/7D^/ + 

tmLl^fr^nUT^teVtltttzZU^. 9*0, 282 
(T Tf ) j 39(T,c)Tfcl*ntf£:6&^, -J&6<jTVco ^ -f 
><7 n y ^ X e — H^4oJ:-^9i0il^{c:c>^28 MHz. o 
£00.03 MHzT&^t-fntf, i§5M^< >i7 □ y ?<DX 
tf- K(4#J0. 217 MHz&±^fc»*ntffcSft^. jfiffc^ 
O^D^^xe- 1 Krt<0. 217 MHz ^ct Ltb, iSS&li 
□ > y ,7 COX e- K 14222 MHzJ^±T*&(tnt£tt 6ft 

^. -e^-fst. &mmmz u y ^x e- k#48 mhzj^ 

± r ti tf 75: 6 ft ^ <h T * K ^ O fh ff \z tf> ft 5 • ft. o 
T, iijiltl^iv* □ y ^7X e- K fi222 MHz , S5»7<> 
& U y & X tf — K f 4 0 . 2 I 7 MHz£&ffl-f<5. 
C 0 0 2 8 ] LT, NI$x Mfr C0*€f£<OLCD 

lost, mm^r^ Xtfcmm* un-emmx b^otv^^ 
sttntf, iif^^o^ □ y t?&.zt&mwm* n -y ^ 

OX fcf- K (4#©it"l?ff|-S$ tl*. 
[ 0 0 2 9 ] 

r&5 ] 

(N - C) . T HF < (A - C) * 

(M - D) * T VF < (B - D) * T vc 

[ 0 0 3 0 ] 08(4, LCD 1 05 Of << X 7 U -f 235 ± (C & 
^$n^> C ttc/cC^li^^^-rya ^7 EIT^^. 02 
Of >< X^K 235 O0<htfc^T, 754© 4 86ff OH 
£240(4 1024U3gx 768ItO LCDf >< 

-f£±£(;:&£ 0 L^Lfta*£, ^^^S^JT^tK 1 ?^^ 
>*>^««805fttfgit;/7>*>^««810t4. Mwi 

<dw?? > * > ?mmn&zfmmzr ? >*>#nmi 

45, 7 K UX £nft^*¥6lt£250 . $ bl:7 Fl/X$ 

nft(,^ia6ii£ 255 £^A,T*5 o . m&^zi—tf^±\z 
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[ 0 0 3 1 ] *mftw<D&mtenmwiz-D\,*T<D±te<D 

*ftWS^*te^^fC«-<r^S5£^Br«IT*S. LCD* 

^ xyKTt>H^Tr^^o £«3fC, LCDf^X^K 

^it5:t^t#5. f UfcvXfAC^UT, LC 
Df ^ xy U< (Cf4feq&, ^^R^/^itCOy^ 

Z2 > h D — ^f4^fftC-r^^JPD>?«y ^ 540. 590 <£rWT^ 

*^^B^t4l®^^ O y ^/i;ux^^^rffi*<z)iasB5&«i3i 

[ 0 0 3 2 ] *gi%^C0^^^^t4, yn^7A$nr: 
20 ta^f ^ i^^^n > e^L — ^^ffi l^T. 7 y 'J 7* - y 3 

£«H-f * &0>TM4tetr>. ±idiOg[x.tcig^. ^^<o 

it ^co^sic<fcoTo^PS^$n^. 

iun4, fe*m\z&&m.WLmmzi>\z3.-? y-^7 4 y 

30 ^X^^yXfA^^-r/D7^ElT'fe5 e ^J2f4. 01 
43 »t -5 ^ ^^J \Z cfc S LCDS rX-t CO iKift (sIK ^"T ~f u 
y?m-T?$>Z>. 03(4, ^^^JfCct^l 024iimx 768fTCO 

lcdcois^^ u-Acou->yj >^$^-r^-r ^ > ^0 

T&3o 04(4, 02(C*5^-5t^3f£0sj(CcfcS5 s ^ X ^ K 
T'COy^ >^^^RtX7 h* UX^n^^^^cCO^fiK^^ 
t^-f$>yiT^5. 05A14, *K«W<Z)*«5OTJC«fc 
^>3>tr^-^>/^7^^^.X3>hD-^coilj^^n 
•^y^fA^^f yD7^St*^). 05B(4, 2fc^% 

40 -7^7-f >7D7^yXf A$:/TfyP7^liT$) 
5o 06(4, 05AOil^v* D y Z >-Xt" ARt/05BO^ 
O^D^yXfA^I HTSTSC TV^E- HTM 024® 
768fTC0LCDC0iij^7 U — ACO^^C0486ff ^ U >^ 
•J >^"T^ ^< 5 >^0T^S. 07(4, H5AO®*^ 
u y O ->Xf ARc^05Bco 70^Q';^XfA$ffi 
l^TNTSC TVt- Hn024il^x 768ff O LCDO @ ^ 7 U 
— ACO^^(O282fT^U>^U>yT^)^-1'5>^0-e 
08(4, *:^^^COH^0i|COilftf^(C cfc 0 ^ C ^»LCD 
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m i ] 



100 



125 



CPU 



11G 



145 



135 



120 



140 



1 — ► 



CRT Z(3 TV 



110 



105 



LCD 



2 ] 




( ib ) 
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[El 3 ] 




-n 



1023 1024 



[0 4] 



-T~L 



-T~L 



^-54V 525 




XzsiXiliX^ — -r?>7 — t anner* 



910 



7 ] 




1024 <@/*fe5&3i$/fl«-7. 
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im 6 ] 



n 



°\_r 1 j — 

JTrLru^---njim--juuuiii_nji 

->| 




1-43 W 



T5>7 



-C7 



